Background: Despite clear evidence for the efficacy of lowering cholesterol levels, there is a deficiency in its realworld application. There is a need to explore alternative strategies to address this important public health problem. This study aimed to determine the effect of a program of community pharmacist intervention on the process of cholesterol risk management in patients at high risk for cardiovascular events.
I
N CANADA and the United States, approximately 40% of all deaths are attributed to cardiovascular disease, and this is expected to continue to increase with the aging of society. 1, 2 The modifiable risk factors for cardiovascular disease are wellknown, and randomized trials have conclusively demonstrated the efficacy of lowering blood pressure, controlling blood glucose levels, and managing dyslipidemia in reducing mortality and morbidity from cardiovascular disease. 3 Despite the incontrovertible evidence of the efficacy of dyslipidemia management, [4] [5] [6] [7] [8] our group and others [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] have demonstrated that this evidence is poorly applied in real-world practice. In a review of 3304 consecutive hospitalized, high-risk patients, we observed that only 28% had documentation of serum cholesterol measurement during their hospital admission or within the previous 5 years, and only 8% were prescribed a cholesterollowering medication. 9 In addition, it seems that even patients who are prescribed a cholesterol-lowering medication often do not reach the recommended target low-density lipoprotein cholesterol levels. 16, 26, 27 This represents a treatment gap between research evidence and clinical practice that has significant public health implications.
One reason for this deficiency in application of research findings may relate to the health care system, which is illness driven rather than prevention driven. A survey of 480 Canadian family physicians identified several barriers to the provision of preventive care. 28 The most com-
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mon reasons cited for not providing preventive care were that "healthy" patients do not seek preventive care and that when patients do visit, priority is given to the presenting problem. Respondents also believed that patients may not be interested in or would not comply with preventive measures and identified the need for systems to alert patients and physicians about the provision of preventive care. 28 To overcome these barriers, steps must be taken to educate patients about the benefits of preventive cardiovascular care and to provide a reminder system for patients and physicians.
Community pharmacists are well placed to assist in the provision of preventive cardiovascular care [29] [30] [31] [32] because they are highly accessible and are often the first point of entry into the health care system. Pharmacists have computerized records of medications (often including information about concurrent disease states) and therefore are in an excellent position to recognize patients at high risk for cardiovascular events, to collaborate with patients and primary care physicians to improve cardiovascular care, 32, 33 and to close the treatment gap between research evidence and clinical practice. The purpose of the Study of Cardiovascular Risk Intervention by Pharmacists (SCRIP) was to evaluate the efficacy of a program of intervention by community-based pharmacists to improve the process of cholesterol risk management in patients at high risk for cardiovascular events.
RESULTS
The first patient was randomized in the spring of 1998. After a planned review of the first 400 patients, the External Monitoring Committee (see the list at the end of the article) recommended early termination of the study because of striking evidence of benefit in the intervention group compared with the usual care group (using PϽ.0001, set a priori by the committee). By this time, a total of 675 patients were recruited by the SCRIP investigators (see the list at the end of the article). Eighteen patients withdrew or were lost to follow-up (these were included in all analyses).
Randomization resulted in a balance of patient demographics ( Table 1 
PARTICIPANTS AND METHODS
Detailed methods of this study have been published previously (Figure 1) . 32 The SCRIP was a randomized, multicenter trial comparing a program of pharmacist intervention with usual care in 54 community pharmacies in the provinces of Alberta and Saskatchewan. Patients were approached for entry into the study if they were at high risk for cardiovascular events. This included patients with atherosclerotic vascular disease, including previous myocardial infarction, unstable angina, stable angina, coronary revascularization, or cerebral or peripheral vascular disease. Patients with diabetes mellitus and at least 1 other cardiovascular risk factor were also included. This definition of high risk is similar to that used in the Heart Outcomes Prevention Evaluation study 34, 35 and represents a group of patients with an annual cardiovascular event rate of at least 5% per year. Patients receiving cholesterollowering drugs were eligible for the study.
Patients were excluded if they (1) were currently enrolled in a cholesterol study or in a formal cardiac rehabilitation program, (2) had a terminal illness that would preclude them from aggressive cholesterol management, or (3) did not provide written informed consent.
Patients were identified by community pharmacists through their knowledge of the patient's medical history or the use of "indicator" medications, which are markers of high-risk status (eg, use of nitroglycerin for the presence of coronary artery disease 36 or use of insulin or oral hypoglycemic medications for the presence of diabetes mellitus). Written informed consent was obtained from all participants.
Patients were randomized to receive either intervention or usual care via a telephone call to the project coordinating center, the Epidemiology Coordinating and Research (EPICORE) Centre, Division of Cardiology, University of Alberta. Randomization was conducted via a computergenerated sequence using block randomization (block size of 4) with stratification by study center (pharmacy). Patients randomized to the intervention group were interviewed by the pharmacist to obtain complete information on their modifiable and nonmodifiable cardiovascular risk factors. Pharmacists measured the patient's serum total cholesterol level using a point-of-care cholesterol testing device (Accutrend GC; Roche Diagnostics, Laval, Québec). This value was documented and discussed with the patient. Education on cardiovascular risk factors was provided by the pharmacist using a patient brochure produced by the Alberta Medical Association and the Clinical Quality Improvement Network. The patient was encouraged to make an appointment with his or her primary care physician for further cardiovascular risk assessment, if necessary. To facilitate this, the pharmacist completed and faxed a single-page form to the physician. This form documented the patient's modifiable and nonmodifiable risk factors, medications, serum total cholesterol level, blood pressure, and any suggestions for further testing or management.
(REPRINTED) ARCH INTERN MED/ VOL 162, MAY 27, 2002 WWW.ARCHINTERNMED.COM 1150 years, with approximately 40% of patients being women. About 40% of patients had a history of myocardial infarction; 29%, unstable angina; 40%, stable angina; 29%, previous revascularization procedures; and 18%, peripheral vascular disease or cerebrovascular disease. Almost half of the patients enrolled had diabetes mellitus (all figures are not mutually exclusive).
The primary end point was reached in 196 patients (57%) in the intervention group vs 102 (31%) in the usual care group (unadjusted OR, 3.0; 95% confidence interval , 2.2-4.1; PϽ.001) (Figure 2 ). The secondary end point of measurement of a fasting cholesterol panel performed by the primary care physician was attained in 53% of patients in the intervention group vs 29% in usual care group (OR, 2.8; 95% CI, 2.0-3.7; PϽ.001) ( Table 2) . The end point of new prescription for a cholesterollowering medication was attained in 10% of patients in the intervention group vs 4% in the usual care group (OR, 2.5; 95% CI, 1.3-4.6; PϽ.003) ( Table 2 ). The end point of increased dose of an existing cholesterol-lowering medication was attained in 3% of patients in the intervention group vs 1% in the usual care group (OR, 3.0; 95% CI, 0.99-8.8; P =.07) ( Table 2 ). There was no difference in the primary end point in subgroups of patients aged Ͻ70 vs Ն70 years or by urban vs rural pharmacy practices (Table 2 ). There was a significantly greater effect of the intervention in women vs men and in patients with diabetes mellitus vs those without (Table 2) .
There were no statistically significant changes in satisfaction with pharmacy services or health status as a result of the intervention ( Table 3) . Comparing the satisfaction scale scores, it seemed that respondents were less satisfied with the communication between their pharmacist and physician (mean score, 75 of 100) than with pharmacy services in general (mean scale score, 84).
COMMENT
The inconsistent application of research evidence into practice represents a significant public health problem, especially in the area of cardiovascular disease prevention and treatment. 43, 44 The results of the SCRIP conclusively demonstrate the value of community pharmacist interven- The intervention group received follow-up visits at 2, 4, 8, 12, and 16 weeks. These visits were performed either in person or by telephone (at the discretion of the pharmacist) and were intended to ensure that the patients had visited their physician, to provide further education on cardiovascular risk factors, to make further suggestions to the patient or physician, to assess and reinforce adherence to medications, to answer any questions from the patient, and to determine whether study end points had been reached. The final visit (at 16 weeks) was conducted in person to measure the patient's cholesterol level and blood pressure and to perform close-out procedures.
Patients randomized to the usual care group received a copy of the same patient information booklet and general advice only. Patients received minimal follow-up, with a telephone call at 8 weeks (to determine outcome events) and a close-out visit at 16 weeks.
The primary end point was a composite measure representing improvement in the process of cholesterol risk management. It consisted of measurement of a complete fasting cholesterol panel by the primary care physician or prescription of a new cholesterol-lowering medication or an increase in dosage of a cholesterol-lowering medication. As a composite end point, only the first event attained in the cluster was counted. End points were validated by obtaining a copy of the patient's laboratory report, a copy of the prescription(s), or both. Secondary end points included individual components of the primary end point and the humanistic impact of pharmacist intervention, assessed using the General Satisfaction With Pharmacy Services Scale [37] [38] [39] and the 12-Item Short Form Health Survey. 40, 41 Sample size was estimated assuming a primary event rate of 30% in the control group, as suggested by a previous study. 9 Assuming an increase to 40% in the intervention group, a 2-sided ␣ of .05, and 85% power, a sample size of 814 patients was estimated. To allow for dropouts and loss to follow-up, the sample size was adjusted upward to 1000, with 500 patients in each treatment group.
All analyses were based on intention-to-treat principles. Primary and secondary dichotomous outcome variables were compared between the intervention and usual care groups using the Fisher exact test. Planned subgroup analyses included the effect of the intervention by sex, age, urban vs rural practice, and presence of diabetes mellitus. The Breslow-Day test for homogeneity of odds ratios (ORs) was used to compare outcome variables in subgroup analyses. The satisfaction scores were linearly transformed to a scale from 0 to 100 for analysis purposes. 42 Change in humanistic outcomes was assessed using analysis of covariance models. For humanistic outcomes, the 4-month follow-up scores were used as the dependent variable compared between groups, with baseline scores as a covariate. For all analyses, a threshold of statistical significance of PϽ.05 was used.
The study was approved by the research ethics boards of the University of Alberta, Edmonton; the University of Calgary, Calgary, Alberta; and the Regina Health District, Regina, Saskatchewan. tion on the process of cholesterol risk management in patients at high risk for cardiovascular events. In addition, an economic evaluation, published separately, 45 has shown that the marginal cost of providing the intervention (from a government payer perspective) is reasonable, approximately $7 per patient per 4 months. Although the study was terminated early because of benefit, to our knowledge, the SCRIP is the largest randomized trial of pharmacist intervention in cardiovascular disease.
The community-based pharmacist has been an underused resource. In general, patients see their pharmacists more frequently than other health care providers, and because of the nature of their practice, pharmacists are more accessible to the public. [29] [30] [31] [32] The practice of pharmacy has been evolving toward a more clinical, patientcentered (vs product-centered) role during the past decade, and evidence of the value of pharmacists' clinical activities is beginning to accrue. [46] [47] [48] [49] [50] [51] The enhanced role of the pharmacist in preventive medicine has been advocated by the American Heart Association, 52 the British National Health Service, 53 a joint statement by the Canadian Medical Association and the Canadian Pharmacists' Association, 54 and others. 30, 55, 56 Pharmacists have successfully implemented preventive health programs in cholesterol management, [57] [58] [59] [60] [61] hypertension, 62 and other areas, 47 ,63 but often without comprehensive evaluation. Pharmacists may act as a link between the patient and the primary care physician, thus addressing many of the reported barriers to preventive care described by Hutchison et al. 28 Project ImPACT was a nonrandomized observational study 61 of pharmacists' care of patients with hyperlipidemia carried out in 26 pharmacies that followed 397 patients for an average of 24.6 months. They observed a persistence (refill) rate of 93.6% and a compliance rate of 90.1%, with 62.5% of patients achieving National Cholesterol Education Program goals. The lack of a control group and the fact that only 69% of patients completed follow-up limit the conclusions that can be drawn from this study. Shibley and Pugh 57 reported on 25 patients managed for 12 months at 2 community pharmacies using a before-and-after design. Using point-of-care technology, they reported statistically significant reductions in total and low-density lipoprotein cholesterol levels at 6 and 12 months of follow-up. The main weakness of these 2 studies is the use of a before-and-after design, thus limiting causal inference.
Examination of the separate components of the primary end point shows that most events were attributed to the measurement of a fasting cholesterol profile by the primary care physician (Table 2 ). This is not surprising, as it represents an important first step in the process of cholesterol risk management. In a previous study, 9 less than one third of high-risk patients had any cholesterol measurement within the past 5 years. By design, this trial entered all high-risk patients regardless of their cholesterol level. Not all high-risk patients will require treatment for dyslipidemia; however, this will not be known if cholesterol is not assessed. Although the intervention group received more prescriptions for cholesterollowering medications or increases in doses of their cholesterol-lowering medication, the absolute number of these events is relatively few. This too, is not surprising given the short follow-up of the study (4 months) (ie, it may take longer to properly assess cholesterol, implement nonpharmacologic treatments, and then add or titrate medications). It seems that the effect of the intervention was somewhat greater in women than in men, with relatively fewer end points reached in the usual care group (27% in women vs 33% in men) and more reached in the intervention groups (62% in women vs 53% in men). Because women often receive less cholesterol-lowering therapy, 9 this suggests that pharmacists should target this population for intervention. By design, about half of the patients enrolled had diabetes mellitus, a major risk factor for cardiovascular events. 64 The intervention was about twice as efficacious in patients with vs without diabetes mellitus. Again, this suggests that there is much to be gained by targeting this high-risk group of patients.
In and may also reflect the selection of highly motivated pharmacists (a ceiling effect). In contrast, respondents seemed to be less satisfied with communication between pharmacists and physicians, with no improvements in the intervention group. It is unclear why patients did not perceive any difference in the service provided, since the interaction between health professionals was an integral part of the intervention. It is likely that patients were not aware of the degree of communication that occurred and therefore could not base any assessment of satisfaction on the enhanced level of care. Further research on this topic is required, perhaps addressing the expectations of pharmacy services as an antecedent to satisfaction. 37, 69 The limitations of the present study have been outlined elsewhere. 32 Briefly, a possible limitation of this study is that it measured process rather than clinical outcomes. Given the weight of evidence for efficacy of cholesterol-lowering therapy, it would be inappropriate (and impractical) to follow patients to the point of clinical outcomes. Furthermore, it is well accepted that process outcomes are appropriate for trials of health care delivery and in fact are considered more sensitive indicators of quality than clinical outcomes because poor outcomes do not always result from poor processes. 70 The SCRIP was performed by highly selected pharmacists, thus raising the issue of the generalizability of our findings. Finally, the current health care system, which focuses on product delivery and acute care, makes such comprehensive programs difficult (although not impossible).
Study of Cardiovascular Risk Intervention by Pharmacists (SCRIP) Participants
This study was conceived to address a major public health problem and a treatment gap between research evidence and clinical practice. It provides proof of concept that community pharmacists, working in partnership with patients and primary care physicians, can have a major beneficial impact on cholesterol risk management. It is hoped that these methods can be adapted for use in other disease states as another tool in our quest to provide the best care to the patients we serve.
